GPR39 splice variants versus antisense gene LYPD1: expression and regulation in gastrointestinal tract, endocrine pancreas, liver, and white adipose tissue.
G protein-coupled receptor 39 (GPR39) is a constitutively active, orphan member of the ghrelin receptor family that is activated by zinc ions. GPR39 is here described to be expressed in a full-length, biologically active seven-transmembrane form, GPR39-1a, as well as in a truncated splice variant five-transmembrane form, GPR39-1b. The 3' exon of the GPR39 gene overlaps with an antisense gene called LYPD1 (Ly-6/PLAUR domain containing 1). Quantitative RT-PCR analysis demonstrated that GPR39-1a is expressed selectively throughout the gastrointestinal tract, including the liver and pancreas as well as in the kidney and adipose tissue, whereas the truncated GPR39-1b form has a more broad expression pattern, including the central nervous system but with highest expression in the stomach and small intestine. In contrast, the LYPD1 antisense gene is highly expressed throughout the central nervous system as characterized with both quantitative RT-PCR and in situ hybridization analysis. A functional analysis of the GPR39 promoter region identified sites for the hepatocyte nuclear factors 1alpha and 4alpha (HNF-1alpha and -4alpha) and specificity protein 1 (SP1) transcription factors as being important for the expression of GPR39. In vivo experiments in rats demonstrated that GPR39 is up-regulated in adipose tissue during fasting and in response to streptozotocin treatment, although its expression is kept constant in the liver from the same animals. GPR39-1a was expressed in white but not brown adipose tissue and was down-regulated during adipocyte differentiation of fibroblasts. It is concluded that the transcriptional control mechanism, the tissue expression pattern, and in vivo response to physiological stimuli all indicate that the GPR39 receptor very likely is of importance for the function of a number of metabolic organs, including the liver, gastrointestinal tract, pancreas, and adipose tissue.